We conducted a methodological replication of the Polites and Karahanna (2012) model of incumbent system influence on switching to a new Information System using e-mail systems Gmail and Inbox as the incumbent and new systems, respectively. Our replication results support much of the original study. Inertia to use the existing system significantly affected intentions to use the new system. Inertia also affected perceptions of the new system (perceived ease of use and relative advantage) which in turn affected intentions. We found a few differences from the original study and highlight what we consider the major ones. First, the original study found that sunk costs, incumbent system habit, and transition costs all significantly influenced inertia, whereas we found that only sunk costs had a significant influence on inertia. We attribute this to the differences in technologies studied; the original study examined a technology that required a change in both software and work processes whereas we studied a technology switch that only required a change in software (no major change in work processes). Second, the original study found a complex two-part moderation of inertia on the relationship between subjective norm and intentions, while we found a simple direct effect of subjective norm on intentions with no moderation. We also attribute this to the differences in technologies studied; the original study examined a technology that required mutual switch by two parties whereas we studied a technology that required a switch by only one.
Introduction
The adoption and use of information systems is an important, long-standing, and active area of research (Benbasat & Barki, 2007 ; V. Venkatesh & Thong, 2012) . Many studies have examined the initial information system adoption using models such as the Technology Acceptance Model (TAM) (Davis, 1989; Davis, Bagozzi, & Warshaw, 1989) and the Unified Theory of Acceptance and Use of Technology (UTAUT) (V. Venkatesh, Morris, Davis, & Davis, 2003) . These models have become rather complex over time as new factors were added (Straub & Burton-Jones, 2007) .
In many cases, the new system replaces an existing system, so it is important to consider the existing system and the habits that have built up around its use (Polites & Karahanna, 2012) . Thus rather than simply being better than the existing system, the new system must be sufficiently better to overcome the habitual use of the existing system and the switching costs incurred in moving to the new system (Polites & Karahanna, 2012) . In other words, long term use of the existing system has created inertia that, ceteris paribus, will lead to resistance to change (Polites & Karahanna, 2012) .
Research by Polites and Karahanna (2012) brought the more encompassing perspective of technology switching to the IS literature and found a status quo bias; inertia from the existing system for sharing files (e-mail) significantly influenced the adoption of the new system (Google Docs). Figure 1 presents their results. They found that the incumbent system habit, sunk costs and transition costs led to inertia, and inertia had a direct effect on intentions to use the new system. Perhaps more interestingly, inertia influenced perceptions of the ease of use and advantages of the new system, and also interacted with subjective norm to influence intentions.
In this paper we present a methodological replication of the study by Polites and Karahanna (2012) . We used the same methods as they did, and studied a similar population (US business school undergraduates) but examined a different technology: switching between two e-mail systems, from Google Gmail to Google Inbox.
Figure 1. Results from Polites and Karahanna (2012)
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Methodology
We followed the same two-part methodology as Polites and Karahanna (2012) . The first part was an online survey about the existing e-mail system, Google Gmail (Gmail). Gmail is the official university e-mail system 1 , so all participants have used it. The second part involved participants attending a lab session where they interacted with new e-mail system Google Inbox (Inbox) and then completed a second survey.
Participants
We recruited participants who were undergraduate students at a large US state university and enrolled in a required third year business course. 292 participants completed the first survey, 203 completed the second survey, and 196 completed both surveys and were subsequently included in the analysis.
Tasks
We used the same approach to the task as Polites and Karahanna (2012) , but adapted it to our system. Participants first watched a video produced by Google designed to introduce potential users to Inbox. We highlight the key differences of Inbox compared to Gmail, both of which are Google products. Inbox is an email system designed for individuals with limited time to read through e-mails. Inbox includes features that Gmail does not, some of which rely on machine learning 2 : 1) bundling messages from different senders by content e.g., Purchases; 2) displaying highlights of key message content without having to open the message e.g., shipping status of an order; 3) the ability to create reminders in your e-mail system; 4) snoozing messages or reminders to allow you to focus on other tasks; and 5) offering automatic smart replies to messages. After watching the video participants used Inbox to perform a few tasks using mock email accounts created for this study. Appendix A8 provides the task instructions given to participants.
Measures
We used the same measures as Polites and Karahanna (2012) . We retained the same construct and item labels as Polites and Karahanna (2012) to make comparisons between studies easier, but modified the content of the measures as needed for our context of e-mail systems. Appendix A5 provides the items 3 .
Data Analysis and Results

Measurement Model
We used SmartPLS 3.2.3 (Ringle, Wende, & Becker, 2015) to analyze both the measurement model and structural model. Habit, inertia, and propensity to resist change were modeled as second-order formative, first-order reflective multidimensional constructs. In assessing the measurement model, we replicated the work of Polites and Karahanna (2012) and first started with assessing the first-order reflective scales following the guidelines of Fornell and Larcker (1981) . We found a multidimensional structure for habit, inertia, and propensity to resist change.
We assessed the reliability, discriminant validity, and convergent validity of the first order measurement model. The composite reliabilities (please see Appendix A1) of the first order constructs ranged from 0.82 up to 0.97 and exceeded the threshold of 0.70. We assessed discriminant validity with two steps. First, all items loaded significantly on their construct of interest above the recommended threshold of 0.70 with low cross-loadings on other items (see Appendix A2). Second, we assessed the square root of the average variance extracted (AVE) of each construct compared to its correlations with other constructs. The square root of each construct's AVE was greater than its correlations with other constructs in the model (please see Appendix A1). Last, we assessed the convergent validity by ensuring that AVE exceeded 0.50 for each construct.
1 The incumbent e-mail system was essentially Gmail, but it was branded as Umail at the university. 2 For more details, please see: 1) https://www.google.com/inbox/ 2) http://www.pcworld.com/article/2935949/ and 3) https://www.wired.com/2016/03/google-inbox-auto-answers-e-mails/ 3 The construct and item labels from the original study were retained in the appendix to allow readers to map them between this replication study and the original study. The item wordings were adapted for the context of this study.
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We also assessed potential common method bias issues using techniques conducted by Polites and Karahanna (2012) drawing from Podsakoff, MacKenzie, Lee, and Podsakoff (2003) . First, we separated the time of the first part of the study (i.e., survey regarding the incumbent system) and the second part of the study (i.e., lab session with the new system). We had on average a two-week temporal separation of the data collection between the first and second parts of the study. Second, we conducted a Harman's singlefactor test and more than one factor emerged to determine the number of factors necessary to account for the variance in the variables with the highest variance of any one factor being 16%. Third, we utilized a common method factor following the practice of Liang, Saraf, Hu, and Xue (2007) and found that the method factor loadings were insignificant and had variances that were substantially less than the substantive variance; averages of 0.001 and 0.83 respectively. Collectively, our steps to alleviate and test for common method bias suggest that it is unlikely to be a major concern. Given these results, the constructs satisfactorily passed tests to assess their psychometric properties.
Structural Model
Before proceeding to assess the structural paths in the model, we first assessed the second-order aggregate constructs (i.e., habit, inertia, and propensity to resist change). This was consistent with the work of Polites and Karahanna (2012) . We relied on the factor scores generated from the first order measurement model evaluation to create formative measures of the second-order aggregate constructs. Norm was modeled as a first-order formative construct and also discuss its evaluation in this section.
To assess for multicollinearity issues with the formative constructs, we examined their Variance Inflation Factor (VIF) values. All three Subjective Norm (SN) items were above the VIF threshold of 3.3 suggested by Petter, Straub, and Rai (2007) ; GDSF1: 9.4; GDSF3: 11.8; GDSF5: 3.6. Prescriptions to remediate multicollinearity suggest dropping one of the three items i.e., starting with GDSF3 given the highest VIF. However, all three items are essential facets of SN used in prior research, and therefore it did not seem appropriate to remove any of them from the model from a content validity perspective. Thus, instead we summed each of the three dimensions of SN and created a composite index (see Petter et al., 2007 and Cenfetelli & Bassellier, 2009 ). All of the second-order formative constructs were below the suggested 3.3 VIF threshold. The Habit dimensions ranged from 1.7 to 2.0, the Inertia dimensions ranged from 1.2 to 1.6, and the Propensity to Resist Change dimensions ranged from 1.1 to 1.4. Polites and Karahanna (2012) also assessed the partial correlations within the dimensions of the secondorder formative construct Habit to ensure there were no suppressor variables effects. They found an issue with the Habit construct and its Awareness dimension. We also found evidence to suggest that Awareness might confound (Friedman & Wall, 2005) Appendix A3 contains the weights of the PLS structural model using the summed Habit score and Subjective Norm score. We note that only the Affective Based dimension of Inertia was significant, however given concerns for affecting the content validity of the Inertia construct we retained the Cognitive Based and Behavioral Based dimensions of the construct. Each of the bivariate correlations of the Inertia dimensions were significant, and rerunning the model after dropping the non-significant dimensions yielded similar results when all dimensions were present. We present the inter-construct correlations for the final PLS structural model in Appendix A4.
Volume 4 Paper 2 Figure 2 shows the results of the structural model with the significant paths noted. Starting from the left of Figure 2 , only Sunk Costs was significant in predicting Inertia with a positive relationship of 0.32 4 . Inertia had significant negative path coefficients in predicting Perceived Ease of Use (PEOU), Relative Advantage (RA), and Intentions to Use the New System (Intention). PEOU, RA, and SN had significant paths in the direction predicted by theory. Last, Self-Efficacy and Experience with the new system were the only two control variables with a significant path. The R 2 of the endogenous latent variables was 23% for Inertia, 23% for PEOU, 28% for RA, and 56% for Intention. The effect size of Inertia on Intention, RA, and PEOU is 0.22, 0.09, and 0.09 respectively, the first of which is medium and the latter two are small effect sizes. Although the effect size of Inertia on Intention is only moderate, its total effect is large (see Appendix A6) and greater than PEOU and RA. Similarly, the total effect of Inertia on PEOU and RA are moderately large despite the weak effect size.
To assess the mediation relationships in the model, we followed the guidelines of Hair, Hult, Ringle, and Sarstedt (2014) [see Exhibit 7.18 on p.224] which operationalize the recommendations of Preacher and Hayes (2008) to PLS-SEM for assessing mediation. The detailed results of our analysis is in Appendix A7.
Our results indicate that Inertia 1) does not mediate the effects of Habit on the TAM constructs; 2) partially mediates the effect of Sunk Costs on PEOU; 3) fully mediates the effects of Sunk Costs on Intentions; and 4) partially mediates the effects of Transition Costs on RA and Intentions. Consistent with the original study, we also found that RA mediates the effect of PEOU on Intentions. Last, given Polites and Karahanna (2012) debate between SN as a mediator or moderator of the effect of Inertia on Intentions, we found no evidence of SN as a mediator. We summarize our overall results compared to that of Polites and Karahanna (2012) in Table 1 . We indicate where there was Full, Partial, and No support for the hypothesized relationships across the studies. H4 has several components to it, and we present an overall similarity to the original study as well as the detailed comparisons. 
Discussion of Findings
In this section, we summarize the findings of our replication. We start by presenting the consistent findings with the original study and then comment on the differences. We refer to the hypotheses in Table 1 to guide the reader through the discussion.
First, we found that Sunk Costs significantly and positively impacted Inertia (see H3 in Table 1 ). Next, Inertia in the existing system affected perceptions of the new system (perceived ease of use, H5, and relative advantage, H6). These two attitudinal beliefs had a positive impact on intentions to use the new system. Inertia due to the existing system also significantly and directly affected intentions to use the new system (H7). Last, similar to the original study, we found partial support that Inertia would fully mediate the relationships between the incumbent system constructs and the new system acceptance constructs (H4). There were differences in the consistency of our findings regarding the specific mediation paths of the original study in H4 (see Table 2 ), and we discuss those later. Overall, given that five of the eight original study hypotheses were supported in this replication, we conclude that the theory and constructs developed in the original study generalize well into the context we studied. There were a few differences in findings between our replication and the original study. First, the original study found that incumbent system habit and transition costs also significantly influenced inertia (see H1 and H2) and together accounted for 30% of its variance. In contrast, we found that only sunk costs had a significant influence on inertia. We account for this difference due to the nature of the existing and new systems. Specifically, we speculate there is a difference between using a new system with similar work processes vs. using a new system with different work processes. Polites and Karahanna (2012) studied technology switching from file sharing via e-mail to file sharing using Google Docs, whereas we studied the switch between two e-mail systems from the same provider (Google Gmail and Google Inbox). In our case, it was a switch in software (one e-mail system for another), however the participants in the Polites and Karahanna (2012) study encountered a fundamental change in work processes as well as software (i.e., a change from e-mail attachments to a file-sharing repository). The shift for the Polites and Karahanna (2012) participants was much larger; they were being asked about switching from a system they used frequently (e-mail) to a new system requiring a different work process by uploading and working on files on a server where teams had additional features available to them. Our replication context may not have provided a suitable enough hurdle of change (i.e., that is a system change that also required a work process change) to observe similar results as the original study regarding habit and transition costs significantly influencing inertia.
Therefore, when considering switching to a new system that requires a major change in work process as well as software change, users consider factors such as sunk costs, incumbent system habits, and transition costs. Whereas, when asked about switching to a new system that enables the use of the same work processes, users focus only on the sunk costs they invested in learning how to use the existing software; habits and transition costs are less important because they are more strongly influenced by the work processes, not the software.
Although not a formal hypothesis in Table 1 , we also note that the original study found that two of the three dimensions of Inertia (a second-order formative construct) were significant. Polites and Karahanna (2012) found that the Affective-Based and Cognitive-Based dimensions were significant. We only found that the Affective-Based dimension was significant in our replication and did not find support that the CognitiveBased dimension was significant. The Cognitive-Based dimension emphasized knowledge that the incumbent system was 1) not the best way; 2) not the most efficient way; and 3) not the most effective way to accomplish tasks. In our context although Inbox offered a better alternative to Gmail (the incumbent), the lab setting may not have provided sufficient time for our subjects to cognitively internalize and become convinced of the benefits of switching to Inbox from Gmail. Perhaps changes that only necessitate a software change require more time for subjects to develop cognitive-based inertia, whereas a software change that includes a work process change can be more quickly noticed.
Consistent with the original study, inertia only partially mediated the relationship between incumbent system constructs and the new system acceptance constructs (H4). However, we found several specific differences.
Starting from the top of the detailed chart in Table 2 regarding H4, incumbent system habit was not fully mediated by inertia. In fact, habit did not have a significant direct effect on any of the new system acceptance constructs (see Appendix A7). The middle row in Table 2 regarding H4 showed the effect of transition costs on relative advantage of the new system was partially mediated by Inertia while the original study found no mediation. The effect of transition costs on intention to use the new system were partially mediated by inertia in this study whereas its effect was fully mediated in the original study. Last, the bottom row of Table 2 regarding H4 showed the effect of sunk costs on ease of use was partially mediated by inertia, but the original study found that its effect was fully mediated by inertia. The effect of relative advantage was not mediated by inertia in our replication, but it was fully mediated by inertia in the original study. As we speculated above, we believe we would have seen more consistent results if there was a larger hurdle to overcome in terms of a new work process in our context of switching e-mail systems; similar to the original study's context of switching file sharing technologies. Some of these differences might also be due to sample fluctuations.
Next, the original study found a moderating effect of inertia on the relationship between subjective norm and intentions (H8). We found a direct effect of subjective norm on intentions, but no moderation due to inertia. The original study found that inertia interacted with subjective norm to affect intentions in two situations. First, when subjective norm to switch was strong, it dominated and inertia had little effect; when the others with whom you were sharing files insisted you use Google Docs you were more likely to, even if you did not see an advantage or found it hard to use. Second, when inertia was high, subjective norm became significant; if you had strong inertia against a change, you tended to listen to the voices of others who were encouraging a switch and moderate your position a little.
We believe our different results regarding subjective norm (H8) are explainable. The nature of switching in the original study was a collaborative process in which both the sender and receiver must use the same technology; one cannot use e-mail and the other Google Docs for file sharing. Thus, intentions to use are mutually bound. In that situation, subjective norm is important because it reflects a mutual decision to switch. In contrast, we studied the switch between two e-mail systems. The choice of e-mail is a personal decision. The sender can use one system for e-mail, while the receiver can use a different system. There is no mutual decision needed. Thus, it is not surprising that subjective norm played a simple straightforward role for systems solely entailing personal decisions, and a more complicated role when switching must be mutual.
Last, we comment on one difference in the control variables. Polites and Karahanna (2012) had four control variables. Two of the control variables were individual difference variables (individual propensity to resist change and PIIT) which were expected to impact one's persistence in using the incumbent system. Whereas the other control variables (self-efficacy and prior experience with the new IS) were expected to be important for one's perception of the new system. We did not find a significant effect of the control variable Propensity to Resist Change on Inertia. We speculate on why this may have occurred from both a conceptual and measurement perspective. From a conceptual perspective, our system context did not require a large enough change in both the technology used and the work processes used. This might explain why we did not see a significant effect of propensity to resist change on inertia that Polites and Karahanna (2012) observed. From a measurement perspective, none of the paths from Cognitive Rigidity, Emotional Reaction, Routine Seeking, and Short-Term Focus to comprise the formative second-order factor Propensity to Resist Change were significant. This explains the lack of the second-order factor's effect in the structural model.
Directions for Future Research
We draw several implications for future research. First, our replication found additional support for the status quo bias model in which inertia from incumbent systems plays a central role in influencing switching to new systems. Therefore, we believe this model is a useful addition to the research literature and encourage more research on its use. This model is also important because information systems (IS) are becoming increasingly entwined with all human activities (Leonardi, 2011) , and in many cases new IS replace existing IS as opposed to a situation where there is no prior IS. Therefore the broader perspective of technology switching, which incorporates resistance to change from the existing system and acceptance of the new system, is important for IS research.
Second, we found that inertia was only influenced by sunk costs, rather than incumbent system habit and transition costs as found in the original study. We speculate that these differences are due to a change in both software and work processes in the original study, compared with a change in software only in our study (i.e., no change in work processes). Therefore, we believe more research is needed to better understand technology switching in situations where new systems do and do not require major changes to work processes.
Third, we encourage more research on the conceptualization of constructs Propensity to Resist Change, Subjective Norm, Inertia, and Habit. First, Oreg (2003) initially conceptualized Propensity to Resist change as a reflective second-order factor, whereas Polites and Karahanna (2012) modeled it as a formative second-order factor following the guidelines of Jarvis, MacKenzie, and Podsakoff (2003) . Similarly, Subjective Norm (SN) has been modeled as a reflective first-order factor in other research (see Viswanath Venkatesh & Bala, 2008) , whereas Polites and Karahanna (2012) modeled it as a formative first-order factor.
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Given the importance of these constructs for technology switching and technology acceptance research, it is important that IS researchers investigate and agree on the proper modeling of these constructs as either a reflective latent variable or a formative latent variable, ideally based on theoretical reasons. In both cases (Propensity to Resist and SN), proper theoretical and modeling specification will improve the comparison of findings across studies over time and allow for improved replication and extension in the research domains of the constructs.
The conceptualization of the Inertia construct should also be revisited. Given that Polites and Karahanna (2012) and this replication did not find support of the Behavior-Based dimension as a statistically significant component of the second-order formative construct Inertia, its importance deserves further exploration. One commonality across both the original study and this replication is that the data were collected in a university setting with traditional-aged students. Perhaps the Behavior-Based dimension of Inertia is significant in samples such as professional organizations and varying age groups. Students are constantly exposed to new routines and changes in their leaning, and have to be adaptable so perhaps we should not be surprised to find Behavior-Based dimensions more flexible (i.e., less important) in their Inertia to resist switching to a new technology. We encourage future research to explore the Behavior-Based dimension with varying age groups to better understand the composition of inertia.
The conceptualization of Habit should also be revisited. Habit is theorized as a formative second-order factor with awareness, controllability, and mental efficiency as it dimensions. In both this study and the original study, awareness appears to be a suppressor variable of the other dimensions. It could be that awareness is more important than controllability and mental efficiency in specifying and modeling habit for technology switching. Specifically, we speculate that perhaps that awareness, an unconscious aspect of habit, might be more important for overcoming inertia of an incumbent system compared to controllability and mental efficiency, which we posit as more conscious aspects of habit. Upon comparison of the items used to measure these constructs, the awareness constructs seem to be measure unconscious actions (e.g., 'without being aware', 'unconsciously'), whereas controllability and mental efficiency items put the individual in more conscious control of their actions (e.g., 'overrule my impulse', 'difficult to overcome my tendency', 'deciding that I will use', 'involve much thinking', 'less mental energy'). Future research should explore the notion of a delineation between conscious and unconscious aspects of habit to better understand its influence on inertia.
Last, we found that subjective norm had a simple direct effect on intentions to use the new system, whereas the original study found a more complex two-part moderation between inertia and norms that affected intentions. We speculated that one cause of this difference is due to our study where the switching of a system was a personal choice unaffected by peers' choices to switch or not, whereas the original study examined a system that required mutual switching by the user and his/her collaboration partners. We believe this calls for more research on the switching of systems that require a mutual, coordinated decision by a set of users, rather than individual choice.
Conclusion
We conducted a methodological replication of an incumbent system's influence on the decision to switch to a new information system (i.e., technology switching) based on the work of Polites and Karahanna (2012) . We found support for the notion that the use of an incumbent system can lead to the development of inertia to resist switching despite the fact that the new system might be easier to use or provide an advantage over the existing system. The efficacy of the work of Polites and Karahanna (2012) is important because information systems are becoming increasingly entwined with all human activities, and in many cases new information systems replace existing information systems as opposed to no prior system. Hence the perspective of technology switching is pertinent to IS research. While we did find support for several of the original hypotheses, our replication results had some differences which suggests an indication that there are boundary conditions of the original study that should be further explored. Specifically, the original study examined a switch that required a change in both software and work processes, whereas we studied a switch that required only a change in software (no change in work processes). Second, the original study required a mutual group decision and coordination to switch, whereas we used a system that did not require a mutual group decision. We believe the degree of change brought about a new system (e.g., software and work process vs. just software) and the individual vs. group decision about switching to a new system should be explored further in future research.
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